sampling days with mass sampling as with smallsample techniques.
make the statement in an authoritative text on the isolation and identification of Enterobacteriaceae that the "enrichment and plating medium to be used are dictated by the particular circumstances under which one is working." Browne (1949) had found this to be true in his development of methods to isolate Salmonella typhimurium from turkey feces and tissues. In a survey of market poultry for Salmonella and a study of Salmonella infection in adult turkeys it became apparent that the validity of the results would be greatly influenced by the media and techniques used for isolation. This paper reports the results of comparisons of some recently described, as well as older media in the isolation of S. typhimurium under the eonditions of the survey and experiments mentioned above.
MATERIALS AND METHODS
The source of material for this study and the quantitative methods used are described by Yamamoto et al. (1961) .
Efficacy was compared for one specimen preserva-tive, four enrichment broths, and four different agar media. The specimen preservative used has been reported by Hajna (1955) ; it yields a greater number of isolations of Salmonella from stool specimens than is yielded by saline or buffered-glycerol-saline. He attributed the efficacy of this solution as possibly due to inhibition of growth of extraneous bacteria and thus concurrent maintenance of the enteric pathogens at a constant level. The four enrichment media were: (a) tetrathionate broth2 modified by the addition of brilliant green (Galton, Scatterday, and Hardy, 1952); (b) selenite broth2 modified by the addition of cystine (North and Bartram, 1953) ; (c) selenite-brilliant-green sulfapyridine broth prepared according to the formula of Osborne and Stokes (1955) ; (d) tryptose phosphate broth.2 The last named broth was used as a primary enrichment to test whether the usefulness of a selective-enrichment broth may not be due so much to its selective ingredients as to its fluid quality (Thomson, 1955) . The agar media consisted of brilliant green (BG) agar,2 bismuth sulfite (BS) agar,2 SS (Salmonella-Shigella) agar,2 and brilliant green agar plus 0.1 per cent sulfapyridine (BGS) (an amendment recommended by Osborne and Stokes (1955) Salmonella colonies were readily differentiated from Proteus, Pseudomonas, and other extraneous lactosenegative organisms. As established by these observations, the combination of choice appears to be selenitecystine enrichment plus plating to BG agar. These results conform to those of Taylor, Silliker, and Andrews (1958) who found that this same combination of media as the method of choice for the detection and enumeration of Salmonella from foods. In a second series of cultures, the presence of the organism in the crop, intestinal feces, and feather washings was determined using three broths: a highly selective selenite-brilliant green, a moderately selective selenite-cystine, and an unselective tryptose phosphate broth. Platings were made to BG and BGS agars. The results (table 5) are similar to those described for cecal feces in the previous section.
Also determined was the total number of organisms per gram of sample (tables 4 and 5). The results seem to indicate that the isolation using a particular medium is not governed solvely by the number of organisms present in the inoculum. Undoubtedly other factors, such as degree of contamination with extraneous bacteria and amount of total solids inoculated, afflect the results obtained with the combination of media .
Since the liver, spleen, kidney, muscle, ovaries, and bile were expected to contain few or no Salmonella and also very little extraneous contamination, cultures of these materials were made in selenite-cystine and in tryptose phosphate broths. It was hoped that some of the samples would contain only a few Salmonella organisms, so that one could determine whether a selective medium would be just as effective as an unselective for recovery of the organism. However, only three samples (from two birds) were positive for Salmonella. Although the data were limited, selenite broth was as effective as the noninhibitory tryptose phosphate broth in recovering organisms from the ovaries (which contained fewer than 8 organisms per g of tissue).
In one cecal feces sample (i.e., table 4, cf. 13), the organism was recovered by tetrathionate but not by the other three enrichments. Since cecal feces were still available from that sample, another culture was made by inoculating all four broths in five replicates. Each tube was inculated with about 0.15 g of feces.
The tetrathionate broth plated on brilliant green agar, 24 hr after inoculation, yielded Salmonella from two out of five replicates. The other enrichment broth platings were negative. These results indicate that tetrathionate broth favors development of this particular isolate, and that its isolation in this medium is not just by chance. Thus it appears that Salmonella is isolated more frequently when more than one medium is used, not only because of increased probability of recovery but also because there is a direct interrelationship between the organism and medium concerned. This particular isolate was later typed as S. typhimurium.
SUMMARY
Some observations were made on methods of enumerating Salmonella typhimurium in turkeys. Four enrichment broths and four agar media were also compared. Experiments with pure cultures of S. typhimurium indicated that the highly selective media used in enumerating these organism does not inhibit growth. Furthermore, counts were comparable using the pourplate, drop-plate, and the most-probable-number methods of enumeration. The number of Salmonella in feces was not changed appreciably by holding the samples 24 to 48 hr at 4 C. Ringer's solution was as effective as Hajna's preservative medium for maintaining the organisms 24 hr at 4 C in suspensions of feces, although Hajna's medium depressed the growth of extraneous bacteria markedly. Of the various media tested for isolating S. typhimurium from infected tissues and other material, selenite-cystine broth enrichment with subsequent plating to brilliant green agar gave the most favorable results. Within limits, the efficiency of the various media was not governed solely by the number of organisms present in the inoculum. Other factors, such as the presence of extraneous bacteria, amounts of solids, and type of selective ingredients, undoubtedly played a role.
